Genetic polymorphisms in metabolism of 2-amino-1-methyl-6-phenylimidazo[4,5-b] pyridine.
Heterocyclic amines (HCAs) are naturally produced during common cooking processes for meats and fish. HCAs are metabolized by various enzymes, including cytochromes P450, N-acetyl transferases, and sulfotransferases, and their bioactivated metabolites are considered to bind to DNA or protein to show carcinogenic effects. More than 20 HCAs have been identified, of which 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) is classified as 'reasonably anticipated to be a human carcinogen' to develop cancers in breast, colon and prostate. The purpose of this study was to evaluate human exposure levels of PhIP and to understand the role of genetic polymorphisms of enzymes on PhIP metabolism. Urine samples were collected from subjects (n = 100) before 3-day meat-restricted diets. Subjects consumed grilled chicken, and their blood and urine were collected before and after the administration of the chickens to investigate genetic polymorphisms and PhIP levels. The mean PhIP levels were 4.22 ± 0.12, 0.61 ± 0.19 and 22.64 ± 1.00 pg ml(-1) in urine under normal conditions and before and after chicken administration, respectively. Among 21 Single-nucleotide polymorphisms (SNP) of CYP1A1, CYP1A2, NATs and UGTs investigated in this study, genotypic groups of CYP1A1/T6235C (MSP I) and CYP1A2/-2467delT showed significant differences in PhIP excretion (P < 0.05). These results suggest that genetic polymorphisms might affect PhIP metabolism, which could improve understanding of populations subject to PhIP-derived health risk.